Hydrothermal reaction of Cd(II) acetate with the bridging ligand m-H 4 bptc (m-H 4 bptc = biphenyl-2,3 ,3,4 -tetracarboxylic acid) yielded a new 2D metal-organic coordination polymer with helical chains in the solid state namely
Introduction
Metalorganic framework (MOF) coordination polymers are of growing interest not only because of their fascinating and complex structural topologies, but also for their potential applications as functional materials including porosity, magnetism, nonlinear optical activity, catalysis, etc. [1 -3] . Helical coordination polymers are receiving much attention owing to their many novel structures analogous to the helical arrays in biological DNA chains [4] . The self-assembly of multidentate organic ligands and metal ions is currently the most efficient approach towards the design of one-, two-, and three-dimensional coordination polymeric frameworks, the structures of which are influenced by the subtle interplay of many factors such as geometric preference of metal ions, sizes and shapes of organic building blocks, templates, and solvent systems.
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The selection or design of suitable ligands containing certain features like flexibility or versatile binding modes is crucial to the construction of metalorganic coordination polymers. Multicarboxylate ligands exhibit many coordination modes due to multicarboxylate groups separated by various rigid or flexible spacers. Multidimensional metal-organic coordination polymers with interesting structures including helices and interpenetrating networks have been constructed [5 -9] .
Up to now, to the best of our knowledge, only one metal-organic compound has been obtained from biphenyl -2,3 ,3,4 -tetracarboxyl acid (m-H 4 bptc) [9] . However, with the aim of further understanding the coordination chemistry of the m-H 4 bptc ligand and preparing new materials with interesting structural topologies and physical properties, we have recently become engaged in the research of coordination polymers based on m-H 4 bptc. In this paper, we report a synthetic and structural study on the a new compound
Experimental Section

Materials and physical measurements
All starting materials were of analytical grade and were obtained from commercial sources without further purification. Elemental analyses were carried out on an Elementar Vario EL III analyzer. The infrared spectra were recorded from KBr pellets in the range 4000 ∼ 400 cm −1 on a Bruker model Vector22 FT-IR spectrometer. Thermogravimetric measurements were carried out from r. t. to 700 • C on crystalline samples in a nitrogen stream using a TA Instruments SBT Q600 apparatus at a heating rate of 10 • C min −1 . 
Synthesis of {[Cd
Crystallography data collection and structure determination
Single-crystal X-ray diffraction analysis of complex 1 was carried out at r. t. on a Bruker SMART APEX II CCD diffractometer with graphite-monochromatized MoK α radiation (λ = 0.71073Å) using ω-scans. Lorentz, polarization and absorption corrections were applied. The structure was solved by Direct Methods and refined with the full-matrix least-squares technique using the programs SHELXS-97 and SHELXL-97, respectively [10] . Anisotropic displacement parameters were assigned to all non-hydrogen atoms. Analytical expressions of neutral-atom scattering factors were employed, and anomalous dispersion corrections were incorporated. The hydrogen atoms were assigned common isotropic displacement factors and included in the final refinement by use of geometrical restrains. Crystal data, data collection parameters and details of the structure refinement are given in Table 1 . CCDC 745108 contains the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
Results and Discussion
Crystal structure
The metal-ligand connectivity pattern of complex 1 is depicted in Fig. 1a . Selected bond lengths and angles of complex 1 are listed in Table 2 . In each unit, there are two crystallographically non-equivalent Cd(II) center ions, one m-bptc 4− ligand, six coordinated water molecules, and five solvate water molecules. Cd1 adopts a distorted octahedral coordi- (2) 
nation environment with the Cd1-O bond lengths in the range 2.215 (5) molecules. The coordination geometry for the sevencoordinate Cd2 is close to pentagonal bipyramidal with Cd2-O bonds ranging from 2.047 to 2.409Å, including four oxygen atoms of two chelating carboxylate 
groups (2-COO
− and 3-COO − ) from two neighboring bptc 4− ligands and three oxygen atoms from water molecules. The crystal structure of complex 1 exhibits a 2D network composed of binuclear Cd1 cluster nodes as well as left-and right-handed helical chains containing the Cd2 ions (Fig. 1b) .
As to the m-bptc 4− ligand, the dihedral angle between two phenyl rings is 48.9 • , the four carboxylate groups (2-, 3 -, 3- , and 4 -COO − ) have dihedral angles of 58. 8, 61.8, 74.5, and 34.1 • The 2-and 3-COO − bidentate groups of the m-bptc 4− ligand chelate two adjacent Cd2 ions (Scheme 1) to form two types of helical chains with opposite chirality (Fig. 1b) . The helices occur in equal numbers due to the centrosymmetric space group. The 3 -and 4 -COO − groups are monocoordinated to three different Cd1 ions, but O5 of the 3 -COO − group bridges two adjacent Cd1 ions (Scheme 1) to form a ribbon of binuclear Cd1 clusters (Fig. 1b) . However, the two types of helical chains containing Cd2 ions are further bridged by the ribbon containing the Cd1 clusters to produce an interesting 2D layer structure. The screw axes of these helices are all parallel to the crystallographic baxis, and the opposite chirality helices are arranged in an alternate fashion so that the layer is achiral in general, as shown in Fig. 1b .
At the same time, six coordinated water molecules of each asymmetric unit of complex 1 form a rich hydrogen-bonding network including the carboxylate oxygen atoms, the coordinated and the solvate water molecules. The five solvate water molecules form a water cluster (H 2 O) 5 which fills the space between adjacent layers with inter-and intralayer hydrogen bonds. The hydrogen bonds exist not only among the (H 2 O) 5 cluster but also between the (H 2 O) 5 cluster and the coordinated water molecules and the carboxylate oxygen atoms to form a 3D metalorganic framework, as shown in Fig. 1c . The hydrogen bond lengths (Å) and angles (deg) are listed in Table 3 .
Thermogravimetric analysis of complex 1
The thermogravimetric analysis (TGA) was conducted to determine the thermal stability of this complex, which is an important aspect for metal-organic frameworks. TGA was performed on crystalline samples of 1 in the range of 25 ∼ 700 • C. The results have indicated that a weight loss of 28.0 % below 132 • C corresponds to the loss of solvent and coordinated water molecules per formula unit (calcd. 28.4 %), and that the framework collapsed in the temperature range of 340 -530 • C.
Photoluminescence properties of complex 1
The photoluminescence properties of complex 1 were studied in the solid state at room temperature. The complex shows luminescence with an emission maximum at 399 nm upon excitation at 360 nm. The emission can probably be assigned to the intraligand (π-π * ) fluorescent emission because similar emissions are observed at 392 nm for the free m-H 4 bptc ligand and at 406 nm for the reported complex [Cd 2 (mbptc)(4,4-bpy) 0.5 (H 2 O) 4 ]·H 2 O [9] . The shift of the emission of complex 1 is probably due to the difference of the coordination environment around the metal ions.
